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TECHNICAL INFORMATION DOUBLE TRIODE 


TYPE 
CK6414 


The СК6414 is a heater «cathode type, medium-mu double triode of miniature construction. This 
type is characterized by long life and stable performance. The tube features a high zero-bias plate 
current, a sharp cutoff characteristic, and separate cathode connections for the two sections. |t is 
especially designed for use in electronic computer applications and other ''on—off'' control аре 


plications requiring long periods of operation under cutoff conditions. 


MECHANICAL DATA 


ENVELOPE: T-6% Glass 
BASE: Miniature Button Base 9- Pin 
TERMINAL CONNECTIONS : 


Pin 1 Plate, Unit #2 Pin 5 Heater 

Pin 2 Grid, Unit #2 Pin 6 Plate, Unit #1 

Pin 3 Cathode, Unit #2 Pin7 Grid, Unit #1 

Pin 4 Heater Pin 8 Cathode, Unit #1 

Pin 9 Heater Center Тор 

MECHANICAL RATINGS : 

Maximum Impact Acceleration (Shock Test -Note 3) 300 G 

Maximum Vibrational Acceleration (96 Hour Fatigue Test-Note 4) 256 

Maximum Bulb Temperature 100 °C 


MOUNTING POSITION: Any 


ELECTRICAL DATA 


CAUTION----- To Electronic Equipment Design Engineers: Special attention should be given to 
the temperature at which the tubes are to be operated. Reliability will be seriously impaired if 
maximum bulb temperature is exceeded. The life expectancy may be reduced if conditions other 
than those specified for life test are imposed on the tube and will be reduced appreciably if max • 
imum ratings are exceeded. Both reliability and performance will be jeopardized if filament voltage 


BOTTOM VIEW 


ratings are exceeded. Life and reliability of performance are closely related to the degree that 
regulation of the heater voltage is maintained at its center rated value. 


NORMAL NORMAL 
RATINGS AND MIL- E- 1 DESIGN TEST OPERATION DESIGN MIL - E- 1 
NORMAL OP ERATION: SYMBOL . MINIMUM CONDITIONS (Мое 5) MAXIMUM UNITS 
(Note 6) (Note 9) 

Ef: Series 12.0 12.6 13.2 V 
Heater Voltoge (Note 10) Ef: Porallel 6.0 6.3 63 6.6 y 
Plate Voltage Eb: ---- 180 180 200 Vde 
Grid #1 Voltage Есі: -50 -2.0 -2.0 +1.0 Vde 
Peak Positive Pulse eb: — 2282 4945 500 v 
Plate Voltage (Note 7): 
Peak Grid Voitage (Note 8): ec: -100 ---- ---- +10 у 
Plate Dissipation (Per Plate) Pp/p: ---- ---- 1.45 2.0 М 
Total Plate Dissipation, Pp: eas 255 E 3.6 W 
Both Plates : 
Grid Current (Per Grid) ІС/с: ---- ---- ---- 10 mAdc 
Peak Grid Current ic/c: — — а» 50 та 
(Per Grid) (Note 8): 
Heater - Cathode Voltage (Note 11): Ehk: -100 ---- ---- %100 v 
Cathode Current (Eoch Unit): Ik/k : ---- ---- 8.0 17.0 mAdc 
Peak Cathode Current ik/k : ---- ---- ..--. 160 та 
(Each Unit) (Note 8): 
Transconductance (1) Sm (1): ---- ---- 5500 ---- pmhos 
(Each Unit): 
Amplification Factor (Each Unit): Mu: ---- ---- 42,5 ease 
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TYPE CK6414 


DOUBLE TRIODE 


ELECTRICAL DATA (cont'd) 


CHARACTERISTICS AND QUALITY CONTROL TESTS (Note 1) 
(іп the following tests, each unit is tested separately unless otherwise noted) 


TEST CONDITIONS AQL ми -Е-1 MIN LAL BOGIE UAL MAX ALD МИ -Е-1 
% SYMBOL UNITS 
MEASUREMENTS ACCEPTANCE TESTS PART 1 Combined AQL = 1.0 X Excluding Mechanical, Inoperatives, ond Short Test 
Heater Cathode: 0.25 If: 425 435 450 465 475 36 mA 
Heater - Cathode Leakage: Ehk=+ 100 Vde ШТЕТЕ S45. + aise 7 ---- pAdc 
Ehk- Woo Vae 065 4; Шш... saaa daemi CI жез Ads 
Grid Current: Rg=0.5Meg. 0.25 кй wee scoe s... .... -0.3 ---. ИА 
Plate Current (1): Eb= 100 Vdc; Gy tied to 0,65 Ib(1): 13.6 15.5 17.0 18.5 20.4 48 mAdc 
plate through а 0.5Meg. 
resistor 
Plate Current (2): 0.65 tb (2): 5.0 ---- 8.0 07. 11.5 ---- mAdc 
Grid Voltage: Eb=150 Мас; Ec 1/Ib= 0.25 Ecl: | | | .... cooo -4.8 аза. 227,62 е: Vde 
150дАйс 
Grid Voltage Difference Eb= 150 Vdc; Ec 1ЛЬ= 0.65 АЕ: ==: sesso eee 1.5 s Vde 
between Sections: 150уАдс 
Continuity and Shorts 0.25 Bess 0 ро ива vie. ырды A ee Use! Jess 
(Inoperatives): 
Shorts : (Note 12) resi. шашы ERN ыы зы Severe eli! йы 
Mechanical : Envelope Т—6% (6-8) .... Sees: = Denm eis sce Viste er: er n. jee ee 
MEASUREMENTS ACCEPTANCE TESTS PART 2 (Combined AQL=4,0%) 
Transconductance (1): 2.5 $т (1): 4000 5000 5550 6100 7250 1600 штһо5 
Transconductance (2): Efz 5.7 V (Note 13) 2.5 Aet$m(: see eee ---- ---. 15 ---- % 
Contact Potential : Eb=0; Ecl/Icz-0.luAdc; 2.5 CP: -..-.... ---. ---. -1.,5 ---- Мас 
Rg=0.1 Meg. 
RF Noise: Еь- 150 Vdc; Ec=0; 2.5 EB: III 5 -.. VU 


Ecal= 15mVac ; Rk- 
220 ohms; ск= Q.2uf; 
(Units connected in parallel) 


MEASUREMENTS ACCEPTANCE TEST PART 3 (Combined AQL = 10% excluding capacitance and vibration (2) 
Insulation of Electrodes: Ef=6.3V; 
Eg- all =-100 vac] 2.5 JRg-all: 1000 ...- sees teen .... .... Meg 
Ep- all = —300 Vdc i Rp- all : 1000: «ssa - a €" See’ seta ы , Mage 
Pulse Cathode Current: Eb= 150 Vdc; Ec = _20 2.5 ik: 160 .--- .--. не sese osco та 
Мас; ест + 10 v; Рт = 
1000 Pps; tp= l0usec. 
Amplification Factor: 2.5 Mu: 37 39.6 42.5 45.4 48 70 ---- 
Grid Emission; Ef=6.7 V; Eb=180 Vdc; 6.5 Isc}; 0 «es. .---- oses -0,5 eee рАас 


Rg=0.5Meg.; Rk= 140 chms 
Preheat 5 minutes at Ecl=0; 
Test at Ес?< -30 Vdc 


Noise and Microphonics : Ebb= 250 Vdc; Есаі = 6.5 EB: cone sees asee seco 7 --- VU 
100 mVaoc; Ёр =0.1Мед.,; 
Ec=0; Rk= 1000 ohms; 
ck= 1000$; (unit s connected 


in parallel ) 
Capacitance: Сор: 2.4 ---- 30 -.. 36 --. ші 
Capacitance : Cin: 30 --.- 40 --.. 50 sone ші 
Capacitance: C out (Unit #1) 0.37 ---- 0.47  .-.. 0.57 ---- ци 
Capacitance : (Note 2) 6.5 C out (Unit #2) 0.30 ---- 0.38 cone 046 ---- ци 
Capacitance: Cpp: eese 0004. 2... (0.90 ---- ші 
Capacitance : Cgg: Weis. бше. .... cece 0,3 .-. ші 
Capacitance: Chk: Фар Sea 40 --- 50 ---- ші 
Vibration (2): Rp=2000 ohms; F= 25cps; 6.5 Ер: +++ 2... “hori SO 300 --.. mVac 
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TYPE CK6414 


DOUBLE TRIODE 


ELECTRICAL DATA (cont'd) 


CHARACTERISTICS AND QUALITY CONTROL TESTS (Note 1) (сопе а) 
(In the following tests, each unit is tested seporately unless otherwise noted. ) 
TEST CONDITIONS AQL MIL-E-1 MIN MAX MIL-E-1 Allowable Defects 
* SYMBOL UNITS per Characteri sti c 
Ist Combined 
Sample Затр!ез 


DEGRADATION RATE ACCEPTANCE TESTS 


Shock : Hammer Angle= 200; 20 .... S555 ыш еве 224% седи 
(Note 3) 

Fatigue: G-2.5 Fixed Frequency; 65 ---- eseo acoso acco .... e 
F=25min., 60 тах., 
(Note 4) 


Post Shock and Fatigue 
Test End Points: 


Vibration (2): Rp-2000ohns; F=25cps; --.. Ер: sees 600 mVac .... ---- 
Heater - Cathode Ehk =+ 100 Vde --.. ВК: ance 20 uAdc esse e. 
Leakage : Ehk = -100 Vdc ---. ihk: 4525 20 pAde eee Saws 
Plate Current (1): ---. 101): 1.5 --.- mAdc RUN esd 
Grid Current: .-.-. 1с(1): 0 -0.5 Adc "e ies. 
Miniature Tube Base Strain; —  .... .... 2555 Qs ens дере 
Glass Strain ( Thermal Shock ): 25 ..-. wave. ааа sees cots ows 
ACCEPTANCE LIFE TESTS 
Heater Cycling ЕҒ-7.5У; Ehk=+135Vde; 1,0 ---- 2000 ---- Cycles .... sees 
Life Test: Ec=Eb=0; 1 min. on, 
1 min. off 


Heater Cycling Life 
Test End Points : 


Heater - Cathode Ehk =+ 100 Vdc ---. ihk: .... 15 pAde -... .-.. 
Leakage : ЕҺК = — 100 Vdc --.. ihk: Sea 15 иАдс 482% ае 
100 Hour Stability TA=Room; Eb= 100 Vde; .... cooo 2256) dam: deas 252 bis 
Life Test: Ек-0; СІ tied to plate 
through a 0.5 Мед. resistor 
(Note 14) 
100 Hour Stability (Typical Sample Size=50  .... .... sse. КТА “еее E 
Life Test End Points: tubes) 
Plate Current (1): 2.5 1Ь(1): 128 21.0 mAdc -... sees 
Change in Plate 25 Ajb(1): -- 310 mAdc ---. ---- 


Current (1) of individual 
tubes from initial : 
500 Hour Survival (Sample consists of 20 .-.. .... M once soos 2 5 
Rate Life Test: tubes 1st sample 40 tubes 
second sample, of the 4 inter- 
mittent life tests) (Note 15) 


1000 Hour Intermittent Т Bulb=120°C; Eb= --.. .... Zi. Tease en iie "ir 
180 Уде; Ec=0; Вк = 140; 
Rg=0.1Meg.; Ehk <+ 180 Мас 

1000 Hour Intermittent (Typical Sample зет  .... .... —— -... 2525 252% 


Life Test (1) End Points: 20 tubes Ist sample, 
40 tubes 2nd sample ) 


Inoperatives: a .... жез. guae, coals 1 2 
Shorts : (Notes 12,16)  ---- ---- eere ---- ee 1 2 
Grid Current: .--. 11: 0 -0.5  uAdc 1 2 
Plate Current (2): ---- 102): 40 ---- тАйс 1 2 
Transconductance (1): ---- 5т(1): 3500 ---- штһоз 1 2 
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TYPE CK6414 


DOUBLE TRIODE 


ELECTRICAL DATA (cont'd) 


CHARACTERISTICS AND QUALITY CONTROL TESTS (Note 1) 
. (in the following tests, each unit із tested separately unless otherwise noted) 


TEST CON DITIONS АШ. MIL-E-1 MIN MAX MIL-E-1 Allowable Defects 
% SYMBOL UNITS per characteristic 
DEGRADATION RATE ACCEPTANCE TESTS Ist Combined 
Sample Samples 
Heater Current: e If: 425 495 mA 1 2 
Heater - Cathode Ehk =+ 100 Мас --- Ink: e 15 Ade | А 2 
Leakage: Ehk = -100 Мас ---- ВК: e 15 gAdc 
Insulation of Electrodes: 
gl - all -... Rg-all 100 ---- Мез, | А 2 
p - all -... Rp-all 100 ---- Meg. 

Contact Potential : ---- CP: ---- -1,5 Мас 1 2 
Total Defectives : жз; Secret eter see 3 6 
1000 Hour Intermittent T Виь-1209С sers sees е ^ 1 745080554 = Ste Анна ще 

Zero Bias Life Тез! (2): Eb= 100 Ydc; Rk =0; 
G1 tied to plate through 
a 0.5 Meg. resistor 
1000 Hour Intermittent (Typical Sample Size= 
Zero Bias Life Test (2) 20 tubes Ist sample, 
End Points: 40 tubes 2nd sample ) 
Inoperati ves : — = 4: най UNE 1 2 
Shorts: (Notes 12, 16) 22—56 e 1 2 
Grid Current: ---. 11: 0 —0.5 pAdc 1 2 
Plate Current (1): ---- db(D: 11.5 21.0 mAdc 1 2 
Total Detectives; sees, ще = tea dee Joc 2 4 
1000 Hour Intermittent TA=Room; Eb= geeks бше, $j. | SEER ESE 255% — Tn 
Cutoff Life Test (3): 180 Мас; Ec = –50 Мас; 
Rg=0.1Meg. (Typical 
Sample Sizez 20 tubes 
Ist sample, 40 tubes 
2nd sample) 
1000 Hour Intermittent aisles Seles 0s ww SS RE 2232 m 
Cutoff Life Test (3) 
End Points : 
Interface : Ef-6,0Vdc; Eb-125---- Ri ---- 20 ohms 1 2 
Vdc; Ес1/1Ь-2.5тА4с; 
Rk=0. (Note 17) 
Inoperatives : esee 4444 8... г... wees 1 2 
Shorts: (Notes 12, 16) ЕС ---- 1 2 
Plate Current (1): e = 1b(1): 11.5 21,5 mAdc 1 2 
Pulse Cathode Current: ---- dk: 150 ---- ma 1 2 
Grid Emission: ---- dscl: 0-10 | uAdc 1 2 
Total Defectives : TM ein, dees, “ег 2 4 
1000 Hour Intermittent TA=Room; Eb= .... seos onea eser қанын dete Шеге 
Pulse Life Test (4) 180 Vdc ; Rb- 200 
ohms; Rg= 50 ohms; 
Ec- 220 Мас; ec=+ 11.5 
volts on driver side 4 
Rg; tp= 10+ lusec; 
duty cycle=1% 
1000 Hour Intermittent (Typical SompleSize---- -.--- asee asan 2422 2% — 
Pulse Life Test (4) = № tubes Ist sample, 
End Points: 40 tubes 2nd sample) 
Inoperatives : ————— wide 1 2 
Shorts: (Notes 12, 16) MA meh ee ... . ses ] 2 
Grid Current: ---- dec: 0 —0.5  uAdc 1 2 
Pulse Cathode Current: 2 dk 150 ---- me 1 2 
Total Defectives : dixe до — lg We sers Sets 2 4 
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ТҮРЕ СК6414 


DOUBLE TRIODE 


NOTES 


Note 1: Characteristics, Quality Control Test Procedures, and Inspection Levels ore made according to the appropriate 
paragraphs of MIL - E- 1, ‘Inspection Instructions for Electron Tubes "', and МИ -STD- 105A. 


Note 2: Without shield. 

Note3: Test conditions and acceptance criteria per Shock Test procedures of MIL- Е - 1 basic section. 
Note 4: Test conditions and acceptance criteria per Fatigue Test procedures of MIL - Е - 1 basic section. 
Note 5: These normal values represent conditions at which control of reliability may be separated, 


Note 6: These normal test conditions are used for all characteristic tests unless otherwise stated under the individual 
test item, 


Note 7: Rating based on a half- sinusoidal pulse of 10 milliseconds duration and 10 percent duty cycle. 
Note 8: Rating based on a pulse of 10 microsecond duration, 1 percent duty cycle and 1000pps repitition rate, 


Note 9: Under no circumstances should the tube be operated beyond the following ratings: Ef-13.2V (6.6 V with parallel 
connections ) тах, and 12.0 V (6.0 V with parallel connections ) min; Eb=200 Vdc; Ik/k=20mAdc; ik/k = 200 та; 
Рр/р= 2.2 watts, and Pp total for both sections- 4,0 watts. 


Note 10: For most applications the performance will not be adversely affected by + 1096 heater voltage variation, but when the 
application can provide a closer control of heater voltage, an improvement in reliability will be realized, 

Note 11: For pulse voltage of less than 1 percent duty cycle, the peak voltage may be 150 volts maximum, 

Note 12: Special Short Test of 8 blows at 40+ 10G and of approximately 0.5 millisecond duration, Short rejection criteria shall be 


а permanent or intermittent short using and indicator with the following minimum sensitivity: 0.1 те9- 15sec; 
2.5meg-1.0ms. This test shall not be used to detect heater - cathode shorts. 


Note 13: Change of transconductance for individual tubes from that value measured at Ef=6,.3V to that value measured а! 
Ef=5.7 V. 

Note 14: Tubes to be read at 2, 48, and 100hrs. for referenced characteristics. 

Note 15: The Survival Rate Life Test somple shall consist of the same 80 tubes, (20 tubes on each Intermittent Life Test) 
which are subjected to the four Intermittent Life Tests, In the event of failure of the 1st sample for Survival Rate 
Life Test, a second sample of 160 shall be life tested for 500 hours ( 40 tubes on each Intermittent Life Test). 
Acceptance shall be based on the total number of inoperatives. The acceptance number shall be two for the first 
sample of 80 tubes and five for the combined first and second samples (2409 tubes). 


Note 16: Shorts to be tested at 0 ond 1000 hrs. only and shall be the last test performed on sample. 


Note 17: Interface shall be measured before any other tests. Tubes shall be preheated (heaters in parallel) for five minutes 
with Ef 6,0 V and all other elements disconnected, 
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TYPE CK6414 


AVERAGE TRANSFER CHARACTERISTICS 
(Each Section ) 
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DOUBLE TRIODE 
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AVERAGE PLATE CHARACTERISTICS 
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TYPE CK6414 
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TYPE CK6414 


DOUBLE TRIODE 


AVERAGE CHARACTERISTICS 
(Each Section ) 
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DOUBLE TRIODE 
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